Changes in chromatin structure of boar late spermatids to mature spermatozoa by using modification with dansyl chloride.
Changes in the chromatin structure of boar late spermatids maturing to spermatozoa were studied by chemical modification of their nuclei with dansyl (Dns) chloride. Protamine was isolated from the dansylated boar spermatid and sperm nuclei, and its dansylated sites and degrees of dansylation were determined by sequence analysis. The N-terminal Ala-1, Tyr-3 and Tyr-42 of the protamine molecule in cauda epididymal sperm nuclei were dansylated 27%, 22% and 40%, respectively, whereas the respective residues in late spermatid nuclei were about 1.5-times as reactive as those in cauda epididymal sperm nuclei. However, the dansyl ratio of Tyr-3 to Tyr-42 remained unchanged from the late spermatid to mature sperm nuclei. SDS treatment did not affect the reactivity of cauda epididymal protamine and that of Ala-1 of caput epididymal protamine, but raised that of Tyr-3 and Tyr-42 of caput epididymal protamine by a factor of about 1.5. As a result of the SDS treatment, caput epididymal protamine came to have almost the same reactivity as late spermatid protamine. These facts suggest that the fundamental structure, in terms of DNA-protamine interaction, of sperm chromatin was already formed at the stage of the late spermatid, and then during epididymal transit the sperm chromatin was more tightly condensed, with increasing disulfide cross-links, thereby acquiring insensitivity towards the SDS-treatment.